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(57) ABSTRACT 

A heat processing apparatus is disclosed, comprising a 
heater to perform heat processing of prescribed temperature 
to a sheet to be heat processed at a ?xed position, a 

transferring means to convey the sheet to be heat processed 
by sliding on the surface of the heater, and a pressing means 
to press at least one part of the sheet to be heat processed 
against the surface of the heater during transferring. 

44 Claims, 15 Drawing Sheets 
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HEAT PROCESSING APPARATUS AND HEAT 
DEVELOPING APPARATUS USING THE 

SAME 

FIELD OF THE INVENTION 

The present invention relates to a heat processing appa 
ratus to perform heat processing to a sheet to be heat 
processed and also relates to a heat developing apparatus 
using such a heat processing apparatus Which is applied for 
recording in a dry system such as image recording in Which 
a Wet processing is not carried out and a dry system material 
is used. 

BACKGROUND OF THE INVENTION 

In an image recording apparatus for recording a medical 
image using a heat storage ?uorescent sheet, e.g., a digital 
radiographic system, CT, MR, etc., a Wet system in Which an 
image is photographed or recorded on a silver salt photo 
graphic light-sensitive material, and then Wet processed to 
obtain a reproduced image has been used. 

HoWever, in recent years, a recording apparatus by a dry 
system in Which Wet processing is not necessary to be 
carried out has attracted public attention. In such a recording 
apparatus, a light-sensitive and/or a heat-sensitive recording 
material (a light-sensitive heat-sensitive recording material) 
and a heat-developable light-sensitive ?lm (hereinafter 
referred to as “a recording material”) are used. In this 
recording apparatus by a dry system, a latent image is 
formed by irradiation of a laser beam (scanning) on a 
recording material at an eXposing part, then the recording 
material is heat developed by contacting With a heating 
means such as a heating drum at a heat developing part, 
thereafter the recording material on Which an image has 
been formed is discharged from the recording apparatus. 
By such a dry system, not only image formation can be 

effected Within a short period of time as compared With Wet 
processing but also a problem of the disposal of a Waste 
solution in Wet processing can be resolved, therefore, the 
increase of demand for such a system in the future is 
predictable enough. 

In the above dry system, in general, a heating drum is used 
as a heating means, an endless belt is Wound around the 
heating drum at a ?xed angle, and heat development is 
carried out at a heat developing part With conveying the 
recording material holding betWeen the heating drum and 
the endless belt. HoWever, When the tensile force of the 
endless belt becomes uneven due to heat deterioration and 
the like, the recording material and the heating drum do not 
come into contact evenly, as a result, uneven development is 
generated. 

In particular, as medical images are required to be high 
quality, recording materials are higher sensitive and even a 
slight unevenness of the contact state of the recording 
material With the heating drum largely deteriorates the 
image quality. 

Further, in the heating means, the temperature loWering at 
the peripheral part Where heat supply is loW and the gen 
eration of folds and Wrinkles by buckling at the end part of 
the heating means When a recording material is put betWeen 
the heating drum and the endless belt become problems. 

Further, as disclosed in Japanese Patent Application No. 
9-229684, in the case of the ?rst recording material (the dry 
silver light-sensitive material) described therein, there are 
anXieties of heat conduction failure betWeen the recording 
material and the heater and contamination of the recording 
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2 
material, contamination of apparatus members, e.g., rollers, 
and corrosion of electronic parts due to the volatile material 
from the ?rst recording material. 

SUMMARY OF THE INVENTION 

The present invention has been done in vieW of the above 
problems. 
An object of the present invention is to provide a heat 

processing apparatus Which can form an image of high 
image quality Without uneven development by realiZing 
more even contact of a heater and a recording material 
Without causing dust adhesion, Without generating folds and 
Wrinkles, Without making scratches, and Without corrosion 
of electronic parts. 
The above object of the present invention is achieved by 

the folloWing constitution of the present invention. 
(1) A heat processing apparatus comprising a heater to 

perform heat processing of prescribed temperature to a sheet 
to be heat processed at a ?Xed position, a transfer-ring means 
to convey the sheet to be heat processed by sliding on the 
surface of the heater, and a pressing means to press at least 
one part of the sheet to be heat processed against the surface 
of the heater during transferring. 
The preferred embodiments for the above (1) are shoWn 

beloW. 
(2) The heat processing apparatus as described in the 

above (1), Wherein the nonfunctional surface of the sheet to 
be heat processed is contact With the surface of the heater. 

(3) The heat processing apparatus as described in the 
above (1), Wherein the non-observing surface of the sheet to 
be heat processed is contact With the surface of the heater. 

(4) The heat processing apparatus as described in the 
above (1), Wherein the surface of the heater is covered With 
a lubricating sheet containing a ?uororesin and having a loW 
friction coef?cient. 

(5) The heat processing apparatus as described in the 
above (4), Wherein the lubricating sheet comprises a resin 
material other than ?uororesins, having a glass transition 
temperature higher than the heating temperature having 
being adhered on the ?uororesin material. 

(6) The heat processing apparatus as described in the 
above (4) or (5), Wherein the heat processing apparatus is 
provided With a sheet-stretching means Which imparts ten 
sile strength to the lubricating sheet in the vertical direction 
to the transferring direction of the sheet to be heat processed. 

(7) The heat processing apparatus as described in any one 
of the above (4) to (6), Wherein the lubricating sheet can be 
freely released from the heater. 

(8) The heat processing apparatus as described in any one 
of the above (4) to (7), Wherein the lubricating sheet is 
electrically conductive. 

(9) The heat processing apparatus as described in the 
above (1), Wherein the surface of the heater is provided With 
a coating layer containing a ?uororesin and having a loW 
friction coef?cient. 

(10) The heat processing apparatus as described in the 
above (9), Wherein the coating layer has surface hardness 
HV (0.025) of 300 or more. 

(11) The heat processing apparatus as described in the 
above (9) or (10), Wherein the coating layer has surface 
roughness Ra of 1.0 pm or less. 

(12) The heat processing apparatus as described in any 
one of the above (9) to (11), Wherein the surface roughness 
values of the coating layer and the sheet to be heat processed 
are in the range not overlapped With each other. 
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(13) The heat processing apparatus as described in the 
above (1), Wherein the pressing means comprises a plurality 
of pressing rollers provided on the surface of the heater. 

(14) The heat processing apparatus as described in the 
above (13), Wherein the rotating accuracy of the pressing 
rollers is 1/2 of the thickness of the sheet to be heat processed. 

(15) The heat processing apparatus as described in the 
above (13) or (14), Wherein the most upstrearn pressing 
roller and the most doWnstrearn pressing roller of the 
pressing rollers are respectively arranged at positions Within 
5 mm from the extreme ends of the heater. 

(16) The heat processing apparatus as described in the 
above (13), Wherein the transferring means is arranged at 
least at the upstream position just in front of the pressing 
rollers among the upstream position just in front of and the 
downstream position just in the rear of the arrangement 
eXtent of the pressing rollers. 

(17) The heat processing apparatus as described in the 
above (13), Wherein the transferring means is a transfer-ring 
belt Which is strained over driving rollers and shifts betWeen 
the heater and the pressing rollers to convey the sheet to be 
heat processed. 

(18) The heat processing apparatus as described in the 
above (17), Wherein the transferring means is provided With 
rollers to estranging the transferring belt from the sheet to be 
heat processed betWeen respective contiguous pressing roll 
ers. 

(19) The heat processing apparatus as described in the 
above (17), Wherein the transferring belt Which is a trans 
ferring rneans has a friction coefficient With the sheet to be 
heat processed higher than the friction coefficient of the 
surface of the heater With the sheet to be heat processed. 

(20) The heat processing apparatus as described in the 
above (13), Wherein the pressing rollers become a transfer 
ring means having driving force. 

(21) The heat processing apparatus as described in the 
above (20), Wherein the surfaces of the pressing rollers 
Which function as pressing and transferring means have a 
friction coefficient With the sheet to be heat processed higher 
than the friction coefficient of the surface of the heater With 
the sheet to be heat processed. 

(22) The heat processing apparatus as described in any 
one of the above (13) to (21), Wherein each pressing roller 
cornprises spit-shaped rollers having at least one cylindrical 
cutout in the aXial direction. 

(23) The heat processing apparatus as described in any 
one of the above (13) to (21), Wherein the heater is a ?at 
plate heater and the above-described plurality of pressing 
rollers are arranged on the upside of the ?at plate heater to 
press the sheet to be heat processed on the ?at plate heater 
from the upper side. 

(24) The heat processing apparatus as described in the 
above (23), Wherein the ?at plate heater has the constitution 
of prescribed distribution of heat capacity. 

(25) The heat processing apparatus as described in the 
above (23), Wherein the thickness of the ?at plate heater 
corresponds to the prescribed distribution of the heat capac 
ity. 

(26) The heat processing apparatus as described in the 
above (23), Wherein the ?at plate heater has the constitution 
of prescribed distribution of the electric poWer density. 

(27) The heat processing apparatus as described in the 
above (23), Wherein a plurality of dirnples are provided on 
the surface of the ?at plate heater on Which the sheet to be 
heat processed is conveyed. 
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4 
(28) The heat processing apparatus as described in any 

one of the above (13) to (21), Wherein the heater is a curved 
plate heater curved in the transferring direction and the 
above-described plurality of pressing rollers are arranged 
along by this curved shape. 

(29) The heat processing apparatus as described in the 
above (28), Wherein the curved plate heater has the consti 
tution of prescribed distribution of heat capacity. 

(30) The heat processing apparatus as described in the 
above (29), Wherein the thickness of the curved plate heater 
corresponds to the prescribed distribution of the heat capac 
ity. 

(31) The heat processing apparatus as described in the 
above (28), Wherein a plurality of dirnples are provided on 
the surface of the curved plate heater on Which the sheet to 
be heat processed is conveyed. 

(32) The heat processing apparatus as described in the 
above (28), Wherein the spaces betWeen rollers of the surface 
of the curved plate heater on Which the sheet to be heat 
processed is conveyed, Which are non-pressure parts of the 
pressing rollers, are formed ?atly. 

(33) The heat processing apparatus as described in the 
above (28), Wherein betWeen rollers Which are non- pressure 
parts of the pressing rollers the surface of the curved plate 
heater on Which the sheet to be heat processed is conveyed 
is a smooth convexity protruding toWard the roller-arranged 
side. 

(34) The heat processing apparatus as described in the 
above (28), Wherein the inlet of the sheet to be heat 
processed of the curved plate heater is arranged at the 
position Where the sheet to be heat processed is accepted in 
a horiZontal state. 

(35) A heat developing apparatus which comprises con 
tacting a heat-developable light-sensitive material or a light 
sensitive heat-sensitive recording material in Which a latent 
image has been formed With a heating means at heat 
developing part to thereby obtain a visible image, Wherein 
the heating means is a plate heater, a plurality of pressing 
rollers are arranged With facing each other along one surface 
of the plate heater, and the heat-developable light-sensitive 
material or the light-sensitive heat-sensitive recording mate 
rial is passed betWeen the pressing rollers and the plate 
heater by a transferring rneans thereby heat development is 
effected. 

(36) The heat developing apparatus as described in the 
above (35), Wherein the transferring means is arranged at 
least at the upstream position just in front of the pressing 
rollers among the upstream position just in front of and the 
downstream position just in the rear of the arrangement 
eXtent of the pressing rollers. 

(37) The heat developing apparatus as described in the 
above (35), Wherein the pressing rollers become a transfer 
ring means having driving force. 

(38) The heat developing apparatus as described in the 
above (35), Wherein the non-irnage-forrning layer of the 
heat-developable light-sensitive material or the light 
sensitive heat-sensitive recording material is in contact With 
the surface of the plate heater. 

(39) The heat developing apparatus as described in any 
one of the above (35) to (38), Wherein the plate heater is a 
?at plate heater. 

(40) The heat developing apparatus as described in any 
one of the above (35) to (38), Wherein the plate heater is a 
curved plate heater. 

(41) The heat developing apparatus as described in any 
one of the above (35) to (40), Wherein the surface of the plate 
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heater is covered With a lubricating sheet containing a 
?uororesin and having a loW friction coef?cient. 

(42) The heat developing apparatus as described in any 
one of the above (35) to (40), Wherein the surface of the plate 
heater is provided With a coating layer containing a ?uo 
roresin and having a loW friction coefficient. 

(43) The heat developing apparatus as described in the 
above (40), Wherein one driving roller is arranged in contact 
With the plurality of pressing rollers With making the envel 
oping surface of the plurality of pressing rollers the circum 
ferential surface and the plurality of pressing rollers are 
rotated by the driving roller. 

(44) The heat developing apparatus as described in any 
one of the above (35) to (43), Wherein the plurality of 
pressing rollers are arranged With varying the pitch betWeen 
each roller. 

(45) The heat developing apparatus as described in any 
one of the above (35) to (44), Wherein the heat developing 
apparatus is provided With a gas ?lter to clean the ambient 
atmosphere of the plate heater. 

According to the heat processing apparatus having the 
above constitution and the heat developing apparatus using 
such a heat processing apparatus, uneven development due 
to heat deterioration does not occur and a high image quality 
Without uneven development can be obtained by the real 
iZation of uniform heating. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic constitution draWing of a heat 
processing apparatus according to the ?rst embodiment of 
the present invention. 

FIG. 2 is a schematic draWing shoWing a sheet transfer 
ring means according to another mode of the present inven 
tion. 

FIG. 3 is a schematic draWing shoWing a sheet transfer 
ring means according to still other mode of the present 
invention. 

FIG. 4 is a schematic draWing of a principal part shoWing 
the pressing roller arrangement of a heat processing appa 
ratus according to the present invention. 

FIG. 5 is a schematic draWing of a principal part shoWing 
another pressing roller arrangement of a heat processing 
apparatus according to the present invention. 

FIG. 6 is a schematic draWing of a principal part shoWing 
another mode of the pressing roller arrangement of a heat 
processing apparatus according to the present invention. 

FIG. 7 is a schematic draWing of a principal part shoWing 
one mode of a sheet transferring means according to the 
present invention. 

FIG. 8 is a schematic draWing of a principal part shoWing 
a belt driving unit for pressing rollers of a heat processing 
apparatus according to the present invention. 

FIG. 9 is a schematic draWing of a principal part shoWing 
a heater of a heat processing apparatus according to another 
embodiment of the present invention. 

FIG. 10 is a schematic draWing of a principal part 
shoWing a heater of a heat processing apparatus according to 
still other embodiment of the present invention. 

FIG. 11 is a schematic draWing shoWing a lubricating 
sheet betWeen a plate heater and a sheet to be heat processed 
in a heat processing apparatus according to the present 
invention. 

FIG. 12 is a perspective draWing of a principal part of the 
lubricating sheet shoWn in FIG. 11 vieWed from the direction 
of arroW X. 
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6 
FIG. 13 is a schematic draWing shoWing the constitution 

to improve the sliding property betWeen a plate heater and 
a sheet in a heat processing apparatus according to the 
present invention. 

FIG. 14 is a schematic constitution draWing of a heat 
processing apparatus according to the second embodiment 
of the present invention. 

FIG. 15(a) is a schematic draWing of a principal part 
shoWing one embodiment of pressing roller driving of the 
heat processing apparatus shoWn in FIG. 14; and 

FIG. 15(b) is a perspective draWing of 15(a). 
FIG. 16 is a schematic constitution draWing shoWing 

another mode of a heat processing apparatus according to 
the second embodiment of the present invention. 

FIG. 17 is a schematic draWing of a principal part 
shoWing a cross-sectional shape of contact area With a sheet 
of a plate heater. 

FIG. 18 is a schematic draWing of a principal part 
shoWing a cross-sectional shape of contact area With a sheet 
of a plate heater. 

FIG. 19 is a schematic draWing of a principal part 
shoWing a cross-sectional shape of a plate heater according 
to another embodiment. 

FIG. 20 is a schematic draWing of a principal part 
shoWing a speci?c arrangement of the heat processing 
apparatus shoWn in FIG. 14. 

FIG. 21 is a schematic constitution draWing of a heat 
developing apparatus of the ?rst embodiment using a heat 
processing apparatus according to the present invention. 

FIG. 22 is a schematic draWing of a principal part of an 
eXposing unit in the heat developing apparatus in FIG. 21. 

FIG. 23 is a schematic constitution draWing of a heat 
developing apparatus of the second embodiment using a heat 
processing apparatus according to the present invention. 

FIG. 24 is a schematic constitution draWing shoWing the 
case of applying the constitution to improve the sliding 
property of a sheet to the heat developing apparatus shoWn 
in FIG. 21. 

FIG. 25 is a schematic constitution draWing shoWing the 
case of applying an internal air cleaning unit to the heat 
developing apparatus shoWn in FIG. 23. 

FIG. 26 is a conceptual draWing shoWing the function of 
the internal air cleaning unit shoWn in FIG. 25. 

FIG. 27 is a schematic constitution draWing of a heat 
conductive condensation accumulator plus an electrostatic 
?lter. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention Will be described in detail beloW 
With reference to the accompanying draWings. 

FIG. 1 is a schematic constitution draWing of a heat 
processing apparatus according to the ?rst embodiment of 
the present invention. 
Aheat processing apparatus according to the ?rst embodi 

ment of the present invention is an apparatus to heat sheetA 
of the type to Which heat processing is applied, Which 
comprises plate heater 120 Which is heated to a temperature 
necessary to process sheet A, transferring means (i.e., feed 
ing rollers) 126 to convey (slide) sheet A relatively to plate 
heater 120 While making sheet Ain contact With the surface 
of plate heater 120, and pressing rollers 122 Which are 
means to press the back surface of contact face of sheet A 
With plate heater 120 for the purpose of heat conduction 
from plate heater 120 to sheet A. 
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Plate heater 120 in this embodiment is a ?at plate heater. 
Plate heater 120 is a plate-like heating member encasing a 
heating unit such as nichrome Wire laid in a planar state, 
Which is maintained at developing temperature of sheet A. 
Further, the material of the surface of plate heater 120 Which 
is in contact With sheet A may be merely a heat conductive 
material and a rubber heater may be attached to the back 
surface thereof or the constitution may be such that heating 
is effected using hot air or a lamp. 

Sheet A is draWn by suction by sucking unit 201 from 
accumulation tray 202 and guided to heat processing appa 
ratus 18 through pair rollers (i.e., feeding rollers) 126 driven 
by a driving unit (not shoWn in the ?gure). Sheet A passes 
(slides) betWeen pressing rollers 122 and plate heater 120 by 
driving transference due to pair rollers 126 and heat pro 
cessing is performed. Sheet A heat processed is discharged 
via guide rollers 128. 

For the purpose of avoiding scratches and the like as far 
as possible, the surface of sheet A Which is in contact With 
plate heater 120 is preferably not the surface having the 
recording material layer. Further, in the case of a sheet in 
Which observation is regarded as particularly important, it is 
preferred to avoid the contact of the surface of observation 
side With plate heater 120. 

The number of pressing rollers 122 may be one but 
preferably tWo or more. Pressing rollers 122 are arranged 
With a prescribed pitch being in contact With one surface of 
plate heater 120 or With the distance smaller than the 
thickness of sheet A along the entire length of the transfer 
ring direction of plate heater 120, and these pressing rollers 
122 and plate heater 120 constitute path 124 of sheet A 
(betWeen plate heater 120 and pressing rollers 122. Making 
distance of sheet path 124 smaller than the thickness of sheet 
A ensures smooth insertion of sheet A and can prevent sheet 
Afrom buckling. Feeding rollers 126 and discharging rollers 
(i.e., guide rollers) 128 Which are transferring means of sheet 
A are arranged at both ends of sheet path 124. 
Any of metal rollers, resin rollers or rubber rollers may be 

used as pressing rollers 122. The heat conductivity of 
pressing rollers 122 is preferably from 0.1 to 200 W/m/° C. 

Further, it is preferred that heat insulating cover 125 for 
heat insulation is provided on the surface side of pressing 
rollers 122 opposite to plate heater 120. 
When sheet A is conveyed, if the tip of sheet A strikes 

against pressing roller 122, sheet A stops a moment. At that 
time, if pressing rollers 122 are arranged With the same 
pitch, the same part of sheet A stops at every pressing roller 
122 and that part of sheet A is pressed against plate heater 
120 for longer time, Which sometimes results in generation 
of streakily uneven development stretching in the Width 
direction. Therefore, it is preferred to make pitch of each 
pressing roller 122 uneven. 
As a transferring means of sheet A, pair rollers 126 

arranged near the upstream pressing roller 122 just in front 
of plate heater 120 are used. As such a transferring means, 
guide rollers 128 may have driving force. 

Further, as another transferring means of sheet A, unit 207 
comprising belt 205 and drum 206 conveying sheet A With 
holding sheet AbetWeen them is shoWn in FIG. 2. This drum 
transferring unit 207 is arranged at the position of pair rollers 
126 to guide and pass sheet A betWeen pressing rollers 122 
and plate heater 120. 

Further, as still other transferring means of sheet A, 
holding claW transferring unit 208 is shoWn in FIG. 3, Which 
comprises holding claW 209a arranged on belt 209 Which is 
rotationally driving to hold both ends of sheet A. This 
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holding claW transferring unit 208 is arranged at the same 
position as the above drum transferring unit 207 to heat 
process sheet A. A transferring unit is not limited to these as 
far as the unit can guide and convey sheet A to a heat 
processing apparatus. 
As one mode of transferring means to convey sheet A in 

the heat processing apparatus, transferring unit 218 is shoWn 
in FIG. 7, Which comprises transferring belt 226 Which is 
strained over driving rollers 228, then over pressing roller 
222 and further strained over estranging roller 224. Sheet A 
is inserted betWeen plate heater 120 and transferring belt 226 
at the position of pressing roller 222 and conveyed by 
driving force of transferring belt 226. At this time, transfer 
ence of sheet A is ensured by giving the friction coefficient 
With sheet A of transferring belt 226 higher than the friction 
coefficient of the surface of plate heater 120 With sheet A. In 
this constitution, feeding roller pair 126 and discharging 
roller pair 128 are arranged similarly to heat processing 
apparatus 18 shoWn in FIG. 1. Estranging roller 224 can 
prevent pressure distribution unevenness of sheet A Which 
results from the state that transferring belt 226 is in contact 
With the Whole surface of sheet A, thus heating unevenness 
can be avoided. 

Heat processing apparatus 18 shoWn in FIG. 1 is 
described again. Of a plurality of pressing rollers 122, as to 
the positional relationship betWeen the most upstream press 
ing roller 122a, the most doWnstream pressing roller 122b 
and plate heater 120, it is necessary that roller pressure 
betWeen pressing rollers 122 and plate heater 120 should 
ensured and smooth insertion of sheet A should be realiZed 
so as to prevent sheet buckling. Accordingly, pressing rollers 
122a and 122b are arranged near to respective correspond 
ing ends of plate heater 120, preferably, as shoWn in FIGS. 
4 and 5, pressing rollers 122a and 122b are arranged so that 
the distance L betWeen the extreme ends of plate heater 120 
and pressing rollers 122a, 122b falls Within the range of 
0<L<5 mm. 

The shape of pressing rollers 122 is preferably cylindrical 
but it may be spit type pressing rollers 12211 in Which 
cylindrical parts are thrust in the aXial direction as shoWn in 
FIG. 6. 

In heat processing apparatus 18 shoWn in FIG. 1, pressing 
rollers 122 are merely means to press the back surface of the 
contact surface of sheet A With plate heater 120. Pressing 
rollers 122 may be given the constitution as a transferring 
means of sheet A besides the means of pressing sheet A. 

Such constitution is, for example, connection of rotary 
driving unit (not shoWn) to each pressing roller 122 in heat 
processing apparatus 18. As a driving method thereat, each 
pressing roller 122 is provided With sprockets, etc., and gear 
driving, chain driving, belt driving, etc., can be used as 
driving means. Further, the constitution may be such that 
only one pressing roller 122 is driven. On the contrary, it is 
possible to take such constitution as all pressing rollers 122 
may be driven by one driving source in vieW of the cost and 
space of the apparatus. When transfer-ring function is given 
to such pressing rollers 122 in addition to pressing function, 
it is preferred that the surfaces of pressing rollers 122 have 
a friction coefficient With sheet A higher than the friction 
coefficient of the surface of plate heater 120 With sheet A. 

For pressing sheet A securely, it is preferred that the 
rotating accuracy (de?ection) of pressing rollers 122 should 
not eXceed 1/2 of the thickness of sheet A. Further, from the 
same reason, the pressure of pressing rollers 122 is prefer 
ably from 0.1 to 20 kg/m. 

In FIG. 8, a heat processing apparatus adopting belt 
driving unit 240 for pressing rollers 242 is shoWn. The 








































